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DETAILED ACTION 



Claim Objections 



1 . Claims 2-10, 13, 14, 16, 28, 30, 39, 42, and 48 are objected to because of the following 
informalities: In claims 2-6, 13, 14 "said third step" is suggested to be changed to "said selecting 
step". In claims 7-8, "said second step" is suggested to be changed to "said updating step". In 
claims 9, 10, 16, "said first and second steps" is suggested to be changed to "said presupposing 
and updating steps". In claims 6, 28 and 30, the phrase "a/the value found last time" is 
suggested to be changed to "a previous threshold value". In claim 39, the phrase "the on the 
differences" is suggested to be changed to "on the difference". In claim 42, the phrases, "means 
for selecting" and "means for using" are suggested to be changed to "wherein threshold value 
detection unit includes means for selecting. . . .means for using". In claim 42, "the value 
calculated last time" is suggested to be changed to "the previously calculated threshold value". 
In claim 48, "said amplitude modulating unit" is suggested to be changed to "an amplitude 
modulating unit". 
Appropriate correction is required. 



Claim Rejections - 35 USC § 103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1, 2, 5, 7, 8, 13, 15, 25, 26, 29, 31, 32, 37, 39, and 51-53 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Payne et al. (US 2002/0122504) in view of Iwamatsu 
etal. (US 2001/0010709). 

Regarding claim 1, Payne et al. discloses a method for estimating a threshold value in 
deciding data along an amplitude by a terminal performing wireless communication with a 
wireless station in accordance with a multi-level signal, the method comprising the steps of: 

presupposing using preceding bit positions (see section 0020) in which one of multiple 
levels can be the level of a received data signal and setting up a plurality of threshold values (see 
section 0022) assumed in association with the presupposition; 

updating (see section 0023) sequentially (by only updating the selected threshold) the 
assumed threshold values based on the bit decisions of the received data (see sections 0034- 
0036); and 

selecting (see section 0020) an ultimate threshold value from the plural assumed 
threshold values. 

Payne et al. does not disclose the multilevel signal is a QAM signal. However, Iwamatsu 
et al. discloses estimating threshold values of multilevel QAM signals (see section 0009) 
including presupposing multiple conventional threshold levels (see sections 0072 and 0078) and 
updating these threshold levels based on received data (see sections 0078, 0090 and 011 1). 
Therefore, it would have been obvious to implement the multilevel threshold estimation method 
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of Payne et al. into a multilevel QAM threshold estimation as described by Iwamatsu et al. since 
Payne et al. states this threshold estimation method compensates for ISI (section 0008). 

Regarding claim 2, Payne et al. discloses selecting the optimum threshold based on the 
occurrence of bits with respect to the respective threshold levels partitioned based on an eye 
pattern (see Fig. 2 and Fig. 3, section 0027). 

Regarding claim 5, Payne et al. discloses selecting an optimum threshold with a smaller 
closest path difference of calculated average data levels from the respective received data (see 
section 0027). 

Regarding claim 7, Payne et al. discloses presuming data position levels for the totality of 
plural assumed threshold values (see section 0034-0036), from one received data to another, and 
calculating the totality of the assumed threshold values as described in sections 0034-0036. 

Regarding claim 8, Payne et al. discloses detection which level the received data belongs 
(see section 0027) and wherein at least some of the plural assumed thresholds are not updated 
each time (see section 0023), wherein only the selected threshold is updated. 

Regarding claim 13, Payne et al. discloses the updating is terminated after 1500 bits (see 
section 0034 and selecting one of the plural assumed thresholds (see section 0020). 

Regarding claim 15, Iwamatsu et al. discloses deciding which assumed threshold is 
correct based on an error (difference) between the received data and the received data with 
respect to the assumed threshold (see section 01 14-01 15). This threshold is assumed to be 
correct and the output of the discriminator/demodulator using the correct threshold is output. 
Therefore, it would have been obvious to include this feature since Iwamatsu et al. states this 
feature compensates for distortion (see section 0115). 
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Regarding claim 25, Payne et al. discloses a terminal apparatus (Fig. 1) performing 
wireless communication with a wireless station in accordance with a multi-level modulation, the 
terminal apparatus comprising: 

an amplitude synchronization detection (Fig. 1, block 36, section 0022) unit for 
estimating a threshold value for deciding data along an amplitude; and 

an amplitude demodulating unit (Fig. 1, block 26) for effecting amplitude demodulation 
using the threshold value; 

the amplitude synchronization detection unit including: 

a setup unit (Fig. 1, block 36, section 0020 and 0022) presupposing which level the 
received data signal may belong to and for setting up a plural number of threshold values that 
may be assumed in association with the presupposition; 

a update unit (Fig. 1, blocks 40-43, see sections 0023 and 0034-0036) sequentially 
updating the assumed threshold values based on the received data signal bit decision; and 

a selection unit (Fig. 1, block 28, section 0020) selecting an ultimate threshold value from 
the plural assumed threshold values. 

Payne et al. does not disclose the multilevel modulation signal is a QAM signal. 
However, Iwamatsu et al. discloses estimating threshold values of multilevel QAM signals (see 
section 0009) including presupposing multiple conventional threshold levels (see sections 0072 
and 0078) and updating these threshold levels based on received data (see sections 0078, 0090 
and 0111). Therefore, it would have been obvious to implement the multilevel threshold 
estimation method/apparatus of Payne et al. into a multilevel QAM threshold estimation as 
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described by Iwamatsu et al. since Payne et al. states this threshold estimation method/apparatus 
compensates for ISI (section 0008). 

Regarding claim 26, Payne et al. discloses selecting the optimum threshold based on the 
occurrence of bits with respect to the respective threshold levels dividing a signal space based on 
an eye pattern (see Fig. 2 and Fig. 3, section 0027). 

Regarding claim 29, Payne et al. discloses selecting an optimum threshold with a smaller 
closest path difference of calculated average data levels from the respective received data (see 
section 0027). 

Regarding claim 31, Payne et al. discloses presuming data position levels for the totality 
of plural assumed threshold values (see section 0034-0036), from one received data to another, 
and calculating the totality of the assumed threshold values as described in sections 0034-0036. 

Regarding claim 32, Payne et al. discloses detection which level the received data 
belongs (see section 0027) and wherein at least some of the plural assumed thresholds are not 
updated each time (see section 0023), wherein only the selected threshold is updated. 

Regarding claim 37, Payne et al. discloses the updating is terminated after 1500 bits (see 
section 0034 and selecting one of the plural assumed thresholds (see section 0020). 

Regarding claim 39, Iwamatsu et al. discloses deciding which assumed threshold is 
correct based on an error (difference) between the received data and the received data with 
respect to the assumed threshold (see section 01 14-01 15). This threshold is assumed to be 
correct and the output of the discriminator/demodulator using the correct threshold is output. 
Therefore, it would have been obvious to include this feature since Iwamatsu et al. states this 
feature compensates for distortion (see section 0115). 
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Regarding claim 51, Iwamatsu et al. further discloses a base station (see Fig. 1) in 
communication with a mobile radio (as disclosed in section 0004) using multilevel QAM. It 
would have been obvious to implement the multilevel threshold estimation method/apparatus of 
Payne et al. into a multilevel QAM communication system as described by Iwamatsu et al. since 
Payne et al. states this threshold estimation method/apparatus compensates for ISI (section 
0008). 

Regarding claims 52 and 53, Payne and Iwamatsu disclose all the limitation of claims 52 
and 53 (see rejections of claims 1 and 25). Iwamatsu further discloses a mobile station (see 
section 0004) apart of a radio/cellular communication system communicating with a base station 
(as shown in Fig. 1) using QAM across a high-speed channel for large capacity data transmission 
(see section 0006). Therefore, it would have been obvious to implement the multilevel threshold 
estimation method/apparatus of Payne et al. into a multilevel QAM system as described by 
Iwamatsu et al. since Payne et al. states this threshold estimation method/apparatus compensates 
for ISI (section 0008). 

Allowable Subject Matter 

4. Claims 3, 4, 6, 9-12, 14, 16-18, 20-24, 27, 28, 30, 33-36, 38, and 40-50 are objected to as 
being dependent upon a rejected base claim, but would be allowable if rewritten in independent 
form (and above objections are overcome) including all of the limitations of the base claim and 
any intervening claims. 
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Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Gersbach et al. (U. S. Patent No. 5, 295, 155) discloses estimating and selecting 
thresholds for detection of multilevel signals. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CURTIS B. ODOM whose telephone number is (571)272-3046. 
The examiner can normally be reached on Monday- Friday, 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Curtis B. Odom/ 
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